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TITLE OF THE INVENTION: Syringe of non-reusable type 
TECHNICAL FIELD 

The present invention relates generally to a syringe of so-called non-reusable type, 

5 

Syringes or injection syringes of non-reusable type are previously known in 
numerous versions and embodiments and these are adapted and intended to be able to 
be used once only, i.e. a container must be capable of being filled with a liquid when 
displacement of a rod associated with the syringe in cooperation with a piston 
10 associated with the syringe takes place from a fully protracted position to a fully 
retracted position. 

A two-part coupling arrangement disposed between the rod and the piston is intended 
during this displacement movement to assume an "active" position by which is 
15 intended that a coupling device associated with the rod is in a selected mode of 
cooperation with a coupling device associated with the piston. 

On an opposing displacement movement of the rod and the piston, the two-part 
coupling arrangement is brought with its coupling devices to an "inactive" position. 

20 

The present invention relates more specifically to such an injection syringe of non- 
reusable type as includes a container, a rod cooperating with the container, a piston 
unit inserted in the container and reciprocal by means of the movement of the rod, 
and a cannula or needle, the rod being, without rotational movement in relation to the 
25 container, axially displaceable reciprocally in said container and displaying, in its 
one end region enclosed by the container, a first coupUng device included in the two- 
part coupling arrangement, whose second coupUng device is related to said piston 
unit. 

30 Said two coupling devices, within said two-part coupling arrangement are then to 
assume a mutually cooperating and active position, while the piston unit is displaced 
by the movement of the rod from a position closely adjacent the needle to a position 



wo 2005/089841 



2 



PCT/SE2005/000420 



distal from the needle and thereafter said cooperating coupling devices are gradually 
brought to a completely inactive position during a counter-directed movement of the 
rod. 

5 On a renewed axial displacement of the rod from the position closely adjacent the 
needle, this displacement will take place without cooperation with the piston unit and 
the piston which will be located in a position closely adjacent the needle and, 
thereby, the injection syringe will be unusable. 

10 BACKGROUND OF THE INVENTION 

A plurality of different embodiments of methods and arrangements of the above 
disclosed nature are previously known in the art. 

Injection syringes of the non-reusable type and with a two-part coupling arrangement 
15 active between the rod and the piston in the manner described above may be divided 
into two categories, namely: 

a. With a rod inserted in the container and to which is imparted a rotational 
movement during its displacement movement; and 

b. with a rod inserted in the container and to which no rotational movement is 
20 imparted during its displacement movement, hereafter referred to as "axial 

displacement movement". 

As regards the prior art which falls within the category "a" above, mention might be 
made of the following. 

25 

As a first example, reference is made to the contents of Swedish Patent Specification 
SE-B-469 263 (Patent Application Number 91 01204-7) which discloses and 
describes a piston (4) included in a syringe intended for injecting a liquid, and 
consisting of a container (2), a camula or needle (3), said piston (4) and a rod (5) as 
30 well as means intercoimecting and disconnecting the piston and the rod, or a two-part 
coupling arrangement (6). 
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Said means (6) assumes an intercomiecting state when the piston is drawn by the rod 
jfrom a position closely adjacent the needle (3) to a position distal from the needle, 
and is brought to a disengaging state when the piston (4) has been urged by the rod in 
a direction towards the needle. 

5 

Said rod (5) is disposed to cooperate with the container (2) in such a manner that, on 
a displacement in relation to the container (2) a rotational movement is imparted to it 
in relation to the container. 

10 The portion of the rod (5) facing towards the needle (3) is formed with support 
and/or sliding surfaces (5k, 5k') which are disposed at right angles or in any event 
substantially at right angles in relation to a centre line to the rod (5). 

Said surfaces are disposed to cooperate with support and/or sliding surfaces (4k, 
15 4k' 4m, 4m') associated with the piston (4). 

Support and/or sliding surfaces associated with the rod (5) and support and/or sliding 
surfaces (4k, 4k') associated with the piston (4) are formed peripherally and are 
disposed to incline somewhat in a direction inclining towards the direction of 
20 movement of the rod (5) and opposing peripheral surfaces associated with the piston 
are formed in peripheral wall portions. 

As a further example of the state of the art in this instance, reference is made to the 
contents of Swedish Patent Specification SE-B-469 264 (Patent AppUcation Number 
25 91 01205-4) which shows and discloses a rod (5) included in a syringe intended for 
injection of a Uquid and consisting of a container (2), a needle (3), a piston (4) and 
said rod (5), as well as means interconnecting and disconnecting the piston (4) with 
the rod (5) or a two-part coupling arrangement (6). 

30 Said means assumes an interconnecting state when the piston is drawn by the rod 
from a position closely adjacent the needle (3) to a distal position in relation to the 
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needle, and is brought to a disconnecting state when the piston is urged by the rod in 
a direction towards the needle. 

Said rod (5) is disposed to cooperate with the container in such a manner that, on a 
5 displacement in relation to the container (2) a rotational movement is imparted to it 
in relation to the container (2) in that a rotation of 90° or thereabouts is imparted to 
the rod in its longitudinal extent. 

The portion of the rod facing towards the needle is formed with support and/or 
10 sliding surfaces disposed to cooperate with opposing support and/or sUding surfaces 
associated with the piston. In this instance, it is particularly disclosed that the rod 
displays a right-angle cross section and is dimensioned with a broad central thin 
portion (5p). 

15 The contents of Swedish Patent Specification SE-B-79 02138-2 carrying Publication 
Number 438 598 also forms part of the state of the art. 

As regards the prior art falling within category 'T?" above, mention might be made of 
the following. 

20 

One such construction of an injection syringe of non-reusable type is shown and 
described in Swedish Patent Specification SE-C2-504 013 (Patent AppUcation 
Number 95 02697-7) which shows and describes a syringe (1) of non-reusable type, 
including a rod (2) which is reciprocally disposed in relation to a container (3) whose 
25 one end (31) consists of, or may cooperate with, a needle (11) and whose opposing 
end (32) is open, a piston (12) cooperating with the end of the rod facing into the 
container, and means interconnecting and disconnecting the piston with the end of 
the rod, or a two-part coupling arrangement (13). 

30 In such instance, reference is made to two edge-related guide and shding surfaces 
(22a, 22b) associated with the rod and oriented in its longitudinal direction. 
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Said intercoimecting and disconnecting means (13) is to assume an intercomiecting 
state when the piston (12) is drawn by the rod (2) from a position closely adjacent the 
needle (11) to a position distal from the needle, and is brought to a disconnecting or 
discoimected state when the piston is urged by the rod in a direction towards the 
5 needle. 

The support and/or sliding surfaces of the rod associated with the portion (21) facing 
towards the needle are disposed to cooperate with opposing support and/or sliding 
surfaces associated with the piston (12) while a rotation of said rod about a common 
10 centre axis (A) to the rod and the container is prevented in that controlling means (4) 
associated with the container prevent said rotation of the rod. In this construction, a 
rotational movement will be imparted to the piston against the action of frictional 
forces active between the piston and the umer surface of the container. 

15 Said controlling means (4) consists of in any event two depressions (41, 42) in an 
outer circumferential surface (33) associated with the container (3). 

Each depression (41, 42) forms a guide- and sliding surface (41a, 42a) in an inner 
circumferential surface (34) associated with said container and guide- and sliding 
20 surfaces (22a, 22b) associated with said rod (2) are disposed to run towards or 
adjacent and in relation to guide- and sliding surfaces (41a, 42a) associated with said 
container (3). 

OUTLINE OF THE PRESENT INVENTION 
25 PROBLEM STRUCTURE 

Considering the circumstance that the technical deliberations that must be made by a 
person skilled in the art to be able to offer a solution to one or more technical 
problems posed is, on the one hand, initially a necessary insight into the measures 
and/or sequence of measures to be adopted and, on the other hand, a necessary 
30 selection of the means required, the following technical problems are likely, in view 
hereof, to be relevant in the evolution of the subject matter of the present invention. 
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Considering the state of the art as described above, it should probably therefore be 
seen as a technical problem, in a syringe in accordance with category "b" above, to 
be able to realise the importance of, the advantages associated with and/or the 
technical measures and considerations which will be required in order to cause to 
5 coupUng devices, within the two-part coupling arrangement, to twist, by an axial 
displacement of a rod, out of an "active" position to an "inactive" position with slight 
friction and with slight torsional forces acting against the piston by causing said 
second coupling device to be related to means associated with a piston unit, and 
where means are, when necessary, to be rotatably coordinated with a piston included 
10 in said piston xmit. 

It should probably therefore be seen as a technical problem to be able to realise the 
importance of, the advantages associated with and/or the technical measures and 
considerations which will be required in order to cause said means to display a sub 
15 portion facing towards the piston and adapted for a rotary cooperation with a recess 
formed in the piston. 

It should further probably be seen as a technical problem to be able to realise the 
importance of, the advantages associated with and/or the technical measures and 
20 considerations which will be required in order that said means be able to display a 
supporting sliding surface of low fiiction facing towards a sliding surface associated 
with the piston where in any event one of said sliding surfaces should be of planar 
configuration. 

25 There resides a technical problem in being able to realise the importance of, the 
advantages associated with and/or the technical measures and considerations which 
will be required in order that said means be able to display a portion facing inwards 
towards the container with a sliding surface associated with the coupling device and 
given a configuration and curvature of the form of a cylindrical helix or conical 

30 helix. 
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There resides a technical problem in being able to realise the importaace of, the 
advantages associated with and/or the technical measures and considerations which 
are required in order that the portion facing towards the means within the container 
display a support surface oriented transversely of a centre line to the means and the 
5 container. 

There resides a technical problem in being able to reaUse the importance of, the 
advantages associated with and/or the technical measures and considerations which 
will be required in order to cause a support surface associated with said first coupling 
10 device to be given the configuration of a catch, with the support surface oriented 
transversely of a centre line to the means. 

There resides a technical problem in being able to realise the importance of, the 
advantages associated with and/or the technical measures and considerations which 
15 will be required in order that said two support surfaces be mutually adapted with a 
total covering area so that, together and laterally oriented, they will form a surface 
extent which is less than the cross section of the container. 

There resides a technical problem in being able to reaUse the importance of, the 
20 advantages associated with and/or the technical measures and considerations which 
will be required in order that, in an inactive position of the coupling devices, said two 
support surfaces are to be disposed laterally related and firee firom one another for a 
firee passage of the support surface associated with the rod past the support surface 
associated with the piston unit. 

25 

There resides a technical problem in being able to reaUse the importance of, the 
advantages associated with and/or the technical measiires and considerations which 
will be required in order to cause said sub portion associated with the means to be 
given spherical configuration. 



30 
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SOLUTION 

The present invention thus takes as a point of departure the state of the art as 
disclosed by way of introduction for a syringe of non-reusable type, comprising: a 
container, a rod cooperating with the container, a piston unit inserted in and disposed 
5 to be reciprocal in the container, and a needle, the rod being, by the intermediary of 
an axial displacement movement, reciprocally moveable in said container and 
displaying in its one end portion enclosed by the container, a first coupling device 
within a two-part coupling arrangement whose second coupling device is related to 
said piston unit, and where said two coupling devices assume a mutually cooperating 

10 and active position while the piston unit is, by the movement of the rod, displaced 
fi-om a position closely adjacent the needle to a position distal fi-om the needle, and 
said coupling devices are gradually brought to an inactive position while the piston 
unit is, by the axial movement of the rod, displaced firom the position distal fi:om the 
needle towards and/or to the position closely adjacent the needle, the two coupHng 

15 devices permitting, in an inactive position, an axial movement of the rod to take 
place without a cooperation with and corresponding displacement of the piston imit. 

Li order to be able to solve one or more of the above-outUned technical problems, the 
present invention particularly proposes that the prior art be supplemented by causing 
20 said second coupling device to have means coordinated with the piston within the 
piston unit which may be rotatably coordinated with said piston. 

As preferred embodiments falUng within the scope of the basic inventive concept of 
the present invention, it is proposed that said means display a sub portion adapted for 
25 cooperation with a recess in the piston and more particularly that said means display 
a supporting sliding surface facing towards a sliding surface to the piston. 

In addition, it is proposed that in any event one of said shding surfaces should be of 
planar configuration. 

30 

It is fiu1;her proposed that said means display a portion facing inwards in the 
container with a sliding surface associated with the coupling device having been 
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given a configuration and a curvature associating to a cylindrical helix and/or to a 
conical helix. 

It is further proposed that the portion facing towards the means witliin the container 
5 display a support surface oriented transversely of a centre line to the means. 

The support surface associated with said first coupling device has been given the 
configuration of a catch, oriented transversely of a centre line to the means. 

10 More particularly, the present invention proposes that said coordinated support 
surfaces be adapted with a total covering area so that they, together and laterally 
coordinated, will form a surface extent which is but slightly less than a cross section 
to the container. 

15 More particularly, according to flie invention said support surfaces are, in said 
inactive position, caused to be disposed laterally related and free from one another 
for a free passage of the support surface associated with the rod past the support 
surface associated with the piston unit and the means. 

20 The sub portion displaying said means should advantageously be given spherical 
configuration. 

ADVANTAGES 

The advantages which may principally be considered as characterising the present 
25 invention and the special significative characterising features thereby disclosed are 
that the prerequisites have hereby been created to be able to utilise a rod which, in a 
given axial displacement movement reciprocally within a container, creates the 
preconditions for a two-part coupUng arrangement which only requires each one an 
opposed sUding surface, one for the first coupling device associated with the rod and 
30 one for the second coupling device associated with the piston unit, and to cause the 
second coupling device to be given means which advantageously and when 
necessary may be rotatably coordinated with a piston included in said piston unit and 
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may thereby satisfy reliable demands that the two-part coupling arrangement assume 
an active position during a displacement movement of Ihe rod from a ftiUy inserted 
state to a withdrawn state, while the two-part coupling arrangement will bring said 
active coupling position to an inactive position while the piston unit and the rod are 
5 displaced from the position distal from the needle towards and/or to the position 
closely adjacent the needle and where the second coupling device associated with the 
piston unit is to be given means which, with low friction, may be rotatably 
coordinated with said piston unit. 

10 That which may principally be deemed as characterismg the present invention is 
disclosed in the characterising clause of appended Claim 1 . 

BRIEF DESCmmON OF TIffi ACCOMPANYING DRAWm 

One currently proposed embodiment, displaying the significative characterising 
15 features associated with the present invention, will now be described in greater detail 
hereinbelow for purposes of exemplification and with reference to the accompanying 
Drawings. In the accompanying Drawings: 

Fig. 1 shows, in side elevation, a syringe of non-reusable type comprising: a 
20 container, a rod cooperating with the container and moveably disposed by the 
intermediary of an "axial displacement movement", a piston unit inserted in and 
reciprocally disposed in the container and with associated means and a needle; and 

Fig. 2 shows, in a slightly perspective view, a two-part coupling arrangement 
25 according to the present invention with a first coupling device associated with the rod 
assuming a cooperating position with a second coupling device associated with the 
piston imit and associated means, and in which Figure arrows are employed to 
illustrate the movement required in order to rotate the second coupling device in 
relation to the first coupling device from an active to an inactive position. 

30 
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DESCRIFnON OF CUiaffi]>mLY PROPOSED EMBODIMENT 

It should be emphasized by way of introduction that, in the following description of a 
currently proposed embodiment which displays the significative characterising 
features relating to the present invention and which is clarified by means of the 
5 Figures shown in the accompanying Drawings, we have selected tenns and special 
terminology with the intention principally of clarifying the inventive concept. 

However, in this context it should be observed that the expressions selected here 
shoixld not be considered as restrictive exclusively to the terms selected and utiUsed 
10 here but it should be understood that each thus selected term is to be interpreted so 
that, in addition, it encompasses all technical equivalents which function in the same 
or substantially the same mamier m order thereby to be able to attain the same or 
substantially the same intention and/or technical effect. 

15 With reference to the Fig. 1, the basic preconditions for the present invention are thus 
shown schematically and where the significative properties associated with the 
invention have been rendered in generally concrete form as a result of the now 
proposed embodiment described in greater detail hereinbelow. 

20 Thus, Fig. 1 shows in side elevation the basic construction of a syringe 1 of non- 
reusable type, comprising: a container 3, a rod 2 cooperating with the container, a 
piston unit 12 inserted in and, by the intermediary of an axial displacement 
movement, reciprocally disposed in the container 3, and a needle 6. 

25 Without rotational movement, the rod 2 is axially displaceably disposed with the aid 
of means 4 reciprocally in said container 3. 

With reference to Fig. 2, it is shown in greater detail that the rod, in its one end 
portion 2a enclosed by the container 3 cooperates a first connecting device 13a 
30 within a two-part coupKng arrangement 13 whose second coupling device 13b is 
related to said piston unit 12. 
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Said two coupling devices 13a, 13b within said two-part coupling arrangement 13 
initially assume a mutually cooperating and active position, according to Fig. 2, with 
the piston unit 12 in a position closely adjacent the needle 6 or wholly inserted 
position, and are retained in this cooperating position while the piston xmit 12 is, by 
5 the movement of the rod 2, displaced from the position closely adjacent said needle 
to a position distal from the needle (where this displacement is illustrated in Fig. 1 by 
means of an arrow representing the selected direction of movement and the selected 
extent of movement "A"). 

10 On an opposed direction of movement (the direction of movement and extent of 
movement "B"), the cooperation between the coupling devices 13 a, 13b will 
gradually be brought to an inactive position, while the piston unit 12 is, by the 
movement of the rod 2, displaced from the position distal from the needle towards 
and/or to the position closely adjacent the needle. 

15 

This implies that, when the two coupling devices 13 a, 13b assume an inactive 
position, the rod 2 may be given a reciprocally directed movement without the piston 
unit 12 accompanying this movement (the here intimated direction of movement and 
maximum extent of movement have been designated "C"), since the two coupling 
20 devices 13a, 13b are mutually rotated to an inactive position and may pass one 
another. 

In this inactive and laterally displaced position of the coupling devices 13a and 13b, 
the syringe 1 is unusable for a replenishment of new liquid and subsequent injection 
25 of this new liquid. 

In a construction of the type contemplated here there is required a rotary relative 
movement between the rod 2 and the piston unit 12 to twist the coupling devices 13 a, 
13b from an active to an inactive position and, since the rod 2 in this respect is non- 
30 rotational because of the edges 4, a rotational movement is required either for the 
entire piston unit 12 against the action of friction forces between the piston and the 
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inner surface of the container and/or for means 10 against the action of friction forces 
between the means and the piston 12'. 

With reference to Fig. 2, it is shown that said two-part coupling aiTangement 13 
5 assumes, with its first 13a and second 13b coupUng device, an active and cooperating 
position and that a displacement of the rod 2 in the intimated direction "B" 
downwards in Fig. 1 will rotate the piston 12' and/or means 10 associated with the 
piston unit 12 in relation to the rod 2 and/or the piston 12' so that the two-part 
coupling arrangement 13 will assume an inactive position. 

10 

It will thus be apparent from Fig. 2 that said second coupling device 13b is to display 
or possess means 10 and where such means 10 may be rotatably coordinated with 
said piston 12' included in the piston unit 12. 

15 To this end, the embodiment according to Fig. 2 proposes that said means 10 display 
a sub portion 10a here adapted for a light rotary cooperation with a recess 12a in the 
piston unit 12. 

In this instance, the sub portion 10a is formed in principle as a sphere adapted for 
20 Hght cooperation with a spheroid recess 12a in the piston 12' and where said 
adaptation may very easily be lightly rotary. 

More particularly, Fig, 2 shows that said means 10 may display a supporting sliding 
surface 10b facing towards the piston 12' and where this support surface is to 
25 cooperate with and face towards a sliding surface 12a' to the piston 12', where in any 
event one of said sliding surfaces (10b or 12a') should be of planar configuration. 

There is nothing to prevent these sliding surfaces from having other configurations. 



30 More particularly, Fig. 2 indicates that said means 10 may display a portion 10c 
facing inwardly towards the container 3, with a guide or sliding surface 1 1 associated 
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with the coupling device 13b and given a configuration and a curvature associating to 
a cylindrical heUx or to a conical helix. 

More specifically, the sliding surface 11 is to display a first relatively short 
5 subsection 11a wliich is adapted so as to extend parallel to a centre line 1' to the 
syringe 1 and along which subsection 11a the coupling devices 13a and 13b may 
move freely in relation to one another without any rotary movement being imparted 
to the piston unit 12 with the means 10 and the coupling device 13b, for an aspiration 
phase. 

10 

The sliding surface 1 1 also displays a second subsection 1 lb of curved configuration 
which, in conjunction with the previously disclosed planar sliding surface 10b, 
approximates to a cylindrical helix but merges, in a direction inwards in the container 
3, into a more conical helix towards the lower region of the subsection 11a. 

15 

The subsections 11a and lib are to be mutually adapted such that the coupling 
devices 13a and 13b are brought to their inactive position somewhat before the final 
displacement extent "B" is reached. 

20 According to Fig. 2, the coupUng devices 13a and 13b display, in their active 
position, mutually facing support surfaces, a first support surface associated with the 
rod and designated 13c and a second support surface associated with the piston unit 
and designated 13 d. 

25 More particularly, according to the invention the portion 10c of the means 10 facing 
inwardly in the container displays said support surface 13d, where this is to be 
oriented transversely of a centre line T to the means 10 and the syringe 1 . 

The support surface 13c associated with said first coupling device 13a has been given 
30 the configuration of a catch, oriented transversely of a centre line V to the means 10 
and the syringe L 
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Said support surfaces 13c and 13d, respectively, are mutually adapted with a total 
covering area so that they together and laterally related to one another form a surface 
extent which approximates to but is only slightly less than a cross section of the 
container 3. 

5 

More particularly, it is disclosed that, in said wholly inactive position, said support 
surfaces 13c, 13d are to be disposed laterally related and free from one another for a 
free passage of the support surface 13c associated with the rod 2 past the support 
surface 13d associated with the piston unit 12 and the means 10. 

10 

The present invention is naturally not restricted to the embodiment disclosed by way 
of example above but may be subject to modifications without departing from the 
inventive concept as disclosed in the appended Claims. 

15 In particular, it should be observed that each illustrated unit and/or circuit may be 

combined with every other shown unit and/or circuit without departing from the 
scope of the invention in order to be able to attain the desired technical ftinction. 



